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U.S.S.N. 09/445,865 . . 7 ' ~ . . A ^ - 
Filed: February 11,2000- •„ >' , ~ • '' ... 
AMENDMENT AND-RESPONSE TO OFWGE ACTION ^ j~ 1 

<-~r- Claims 29, 31-33, and 40-44 are pending. Claims 29 and 33 have befen=amendedL_ New 



^claims 42-44 have been added. Support ffor theJnclusion of analoguesftfNRH having formula I ' 
in claim 29 can be found in the originally filed application, for example, at page 49, line 25 tor - 

-page 50, line 7; and page 51, lines 7-8. Support for new claim-42 can fee found; for example, at 

page 50, line 1 2 to page 51 , line 1 - Support for new claim 43 can be found, for example, at page 

5 1 , line 4. Support for newclaim 44 can be found, for example, at page 5 1", lines- 1 0-22. 

The applicants have discovered that tumorous express a different enzyme, NQ02, antiW 
"■'■•<* ^ '**.** 

can be killed by the administration of a prodrug, CB 1.954, and an exogenous' co-substrate for • " 

human NAD(P)H: quinone reductase 2 (NQ02), which is reduced rii^tinamide'riboside (NRH) 

or an analogue thereof. The method of the present invention is effective in converting the_ - 

prodrug^ a cytotoxic compound, the same cytotoxic compound as shown to be produced by the 

action of the rat NQOl enzyme, which utilizes a different endogenous substrate?^Table 1, on 

.page 57. demonstrates that human NQ02.in the presence of an NRH co-substrate reduces CB 

1954 six huntfredjimes faster than human NQOl and a hundred times faster than rafNQOl „The ^ 

actual cytotoxic compoundresponTible for-lhe cytotoxic effect is the same as thafshown to elicit - 

"the effect in response to rat NQOl7 The results in Table 3, on page,72, show^hat; surprisingly, 

— analogues of NRH can be efrective"co-substrates.for the-enzyme NQ02 and together they can* 

convertthe prodrug CB1954 to its ototoxic foimr ~ ~° - _ > 
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Tiled: February ! 1,2000 - ^ ^'Crv „ ^ ^ 

AMENDMENT AND RESPONSE TO OFFICE ACTION - ■ J^. v ^ — 

^ <£? ^ RejectiQn^Under35U.S.C.§103^ = ^ = - „ 

_ - <=? — - - - ° ■ 

^ Claims 29, 31-33 an*40 were rejected under 35 U.S.Qz§ 1 03(a) as being unpatentable ^ 
over^Biochem. Pharmaco., 44(9), pages~1739-17?3, 1992, by FriedlosTf a7: CTriedto*0/iHM^ - *"* " 
-of 7. 57b/. Ohwj., 269(20),.pages 14502-14508, 1994, by JaiswaJT^aiswan.^pplicantS' t - " * • 
respectfully traverse-this rejection to the extent that it is applied to. the daims~a£amcnded. _ - - 

Friedlos »• _ ^ 

- Friedlos fails to teach treating a human pati ent with cancerrthe expression of NQ02, that ~ - '" 

"* : " "* ^ , 

NRH or an analogue thereof is a co^substrate for NQ02 nor any analogue of-nicotitiamide 

* -~ . - . . 

riboside (reduced) (NRH) as presently claimed. - * ^ ^ 

• Jaiswal _ . ■ * . ~ 

Jaswal fails to teach that NRH or an analogue thereof is a co-substrate forNQ02 and any . - 
analogue of nicotinamide riboside (reduced) (NRH) as presently claimed. " * ^ - ' ^ " :u 

The Examiner is respectfully reminded that claims for an invention are not prima facie 
- /obvious if the primary references do not suggest all elements of the claimed invention and the r ~"~ : . - 

prior art does not suggest the modification's that would bring the primary referencesThtcT " : " f : 'J" 
f conformity with the application claims^/w^eTH/cA, 23 US J\Q.2d 1780 (Fed. Cir. 1 992)?4fc kc * 
Laskawski, 8 7 1 F,2d 1 1 5 (Fed. Cir. 1 989). Therefore, -in of the failure of Jaiswal and *~ ^ ^ 
Freidlos, 'singly or in combination, tojeach, for example, any analogue of nicotinamide riboside : ~ 

'(reduced) (NRH) as presently-claimed, the pending claims are not obvious. ~" Qe *<*— . . 
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ClainKQbjections <d2L 

-Claim 33 was=objeotedjo forfeiting claimed reagejitsin thealtemative; Gkum 41 was 
objected to-forbeing dependent upon a rejected.base claimT Applicants respectfully traverse 
these objections to the:.exteift that they are applied to-the claims as amended. o*- "J 



Allowance of claims 29, 3 1-33,. and 40-44 is respectfully solicited, 
* . I - Respectfully submitted,- 



Date: March 3, 2003 

HOLLAND & KNIGHT LLP 
One AtlanticCenter ? "Suite 2000 
-1201 .West Pblchtree Street 
Atlanta, Georgia 30309^3400 
(404)817-.8473 
(404) 817-8588 (Fax) 
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MARKED OF AMENDMENTS PURSUANT TO 37^.FJl, § 1.121 sr. ~ 

*^ ^ Marked Up Version of Amended Claims - ^ - ~ - ~ ~" ^ 

^ ^ Pursuant to 37 CJFJR. §l.llr(c)(l)(H)^ -~ 
29. XTwice^merided) A method of treating a human* patient with a target cell ttfUe^ 

destroyed wherein the target celfexpresses NQ02-the method comprising^a<hninistering to the. 

patient aprodrug which is converted*to*a cytotoxic drug by the actionof NQ02 and a*f analogue 

of nicotinamide riboside (reduced) (NRH) having formula I: " " - * ■ * ■ fc 




which can pass reducing equivalents to NQ02, wherein the prodrug is CB 1 954, aricf^herein R 1 
is selected from-the ©roup consisting of: substituted alkyl, including substitution by CQNH2, 
OH, halogen, CN and COOH; alkyl; aryl; substituted aryl; CONRV, -where R a and R b are . 
independently H, alkyl, or substituted .alkyl, and R 2 and R 3 are independently H, alkyl, or ~ 
substitutedalkyl and R 4 is affy of H, alkyl, substituted alkyl, halogen, CN, COOHTCONHi or- 
OH. ~"~ ^ Z - ' ' ~ «■ - ' 

^ 31; (Amended) The method of claim^ wherein the analogue of NRH'is able to ~* 
permeate the target cell membrane. -* * * „ ^ - 

32. ^ (Amended) The method of claim 29 wherein the target cell is*a tumour. 



£RD 100 
078i3 OttfcXW 



Received from < > at 3/3/03 3:48:24 PM [Eastern Standard Time] 



MAR. 3. 2003 3:50PM HOLLAND & KNIGHT • NO. 3042 P.13 



U.S.S.N. 09/445,865 • " 

Filed: February 11, 2000 - . 

MARKED UP VERSION OF AMENDMENTS PURSUANT TO 37 G.FJL § 1 .121 -*«•.> 



c33. u (Twice Xmended) The method of claim 29, the-method further comprising*- _ 
determining, before administering theprodrug ah analogue of NRH, whetherrfhe target cell to-be 



treated expresses NQ02. " — ~~ 

" ' - 40. The method of claim 29 wherein the patient has cancer. ,„ c _ *~ ~* 

41. -The method of claim 29, wherein the analogue of NRH is Hcarbbxarnidomethyl)— 

dihydronicotmamide. - ■ ^ ~ 

42. - ^(New) The method of claim 29, wherein the analogue of NRH has fonriiila II: _ 




wherein R is selected from the group.consisting of: substituted alkyl, including ^ 
substitution by CQNHz, OH, halogen, CNTarid COOH; and alkyl. . 

43.' (New) The method'of claim 29 wherein the-alkyl group is Ci to C 6 alkyl. 
- - ~" " 44. (New) ^The method of claim T2 wherein R is selected form the group consisting 
of: -CH 2 CONHr; -CEbCHiCHj^-j -CH 2 CH 2 CH 3 ; -CHCCH^; -CH 2 CH 2 CH 2 OH; -CH^CH; 
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. : - CLEAN VERSION OF AMENDMENTS PURSUANT TO 37 C.FJt!§ 1.121 - , ^ 3C ^ * * 

^ — - Clean Version of Amended Claims Pursuant to 37 CRR. § 1.121(c)(I)(ii) — ' 

£2> ^Ci: ™ = =s _ , 

-nil 



1 ~ 29. ~ " (Twice Amended) A method of treating a human patient with a target cell toBe 

- destroyed wherejnlhetarget-ceUexpresses NQ02 the method comprising administering to the ■ „ 
* - patient a prodrug which is converted to a cytotoxic drug by the action of NQ02'and aa^alogue 
of nicotinamide riboside (reduced) (NRH) having fonnula I: — 1- "T** 



Pi 




which can pass reducing equivalents to NQ02r-wherein the prodrug is CB 1954, and wherein R l ■ > c J 
is selected from the group consisting of: substituted alkyl, including substitution by Cr5NH2, 
OH, halogenrCN and CQOH;"alkyl; aryl; substituted aryl; CONR'R^, where R 4 and R*'afe ~ ^ ~ 
" independently H, alkyl, or substituted alkyl r and R 2 aga R 3 -=are"independently H, alkyTfbr — 
- substituted alkyl and R*-is any of H, alkyl, substituted alkyl; halogen, CN, COOH, CONHfbr_ — . 

".. oh."" - "-=-• - - - - T * — — 



— 3J7T (Amended) The method of claim 29 wherein the. analogueof NRH is able to 
permeate tfie target cell membrane. _ . — " \ *~ - 



32. ( Amended) The method of claim 29 wherein the target'cell is a tumour. 
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3b 



33 , (Twice-Amended) The method of claim 29,' the method further comprising 
— determining, before administering .the prodrug arfanalogue of NRH, whether the target cell to be 



treated expresses NQ02: 



40. The method of claim 29 wherein' the patient has cancer.-^ * . ^ 

4L<=The method of claim 29, wherein.the* analogue of NRH is^l-(carboxamidomethyl)- 
dihydronic otmamide. * ~ 

» _ ^ m , 1 - 1 *r, 

42* * (New) The method ofcclaim 29, wherein the analogue of NRH has formula II: 

wu . - ~ -^""i 

- NH, 





- - wherein R is selected from the group consisting of: substituted alkyl, including- 
substitution 6y CONH 2 , OH, halogen, CN and COOH; and alkyL ^ 

43. (New) Thelhethod of claim 29 whergin the alkyl group js Ci to C 6 alkyh 
* * 44. (New) The"m^thod of claim 42 wherein R is selected form -the~group consisting — 
of: -CH 2 CONH 2 ; -CHjCIOTjSCV; -CHjCHjCHj'-CHCCHsk; <H 2 CH 2 CH 2 OH7^H-2CHr6H; 
CH 2 ai 2 COOH^CH2C^ 5 ;-CHl;-CH 2 ai 3 ;-CH2CH 2 e«H5.,-' =~ 
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